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1. Introduction and Study Area 
This memorandum documents the traffic and safety evaluation process and outcomes of the 
Santa Fe Drive Action Plan (C-470 to I-25) (A Planning and Environmental Linkages Study) 
(Action Plan). This memorandum presents the outcomes of the Level 2A and Level 2B 
screening process. Existing traffic operational and safety conditions are documented in the 
Santa Fe PEL (C-470 to I-25) Corridor Conditions Report (Corridor Conditions Report) (CDOT, 
2020). Detailed analysis of the existing crash conditions is provided in Appendix H of the 
Corridor Conditions Report (Safety Analysis and Recommendations Report). 

1.1 Traffic Analysis Area 
The project limits for the Planning and Environmental Linkages (PEL) study encompass the 
Santa Fe Drive corridor from C-470 to I-25. The corridor traverses Arapahoe County, City and 
County of Denver, Douglas County, City of Englewood, City of Littleton, and City of Sheridan, 
and is a mix of urban expressway with grade-separated interchanges, urban principal arterial 
with signalized intersections, and suburban principal arterial with signalized and unsignalized 
intersections. The Regional Transportation District (RTD) light rail transit (LRT) Southwest 
Corridor runs parallel to Santa Fe Drive the length of the corridor, next to the Consolidated Main 
Line freight rail corridor. North of Bowles Avenue to I-25 the corridor cross-section includes a 
managed lane in each direction that is restricted to high-occupant vehicles during the peak 
period in the peak direction. The South Platte River runs adjacent to the corridor to the west for 
the length of the study area. The Mary Carter Greenway shared use bicycle and pedestrian trail 
exists along the South Platte River. The immediate corridor extents are highlighted orange in 
Figure 1. 

2. Analysis Methodology 
2.1 Traffic Analysis Methodology 
Traffic analysis for the Action Plan was conducted using a combination of travel demand 
modeling and deterministic, macroscopic corridor and intersection capacity analysis tools. 

Travel demand modeling was completed using the Denver Regional Council of Governments 
(DRCOG) regional travel demand model (TDM), also known as FOCUS 2.2. The model meets 
federal and state planning process requirements, is calibrated and validated by DRCOG, and 
was used to forecast future travel demand for the Action Plan’s planning horizon year of 2040. 
The TDM methodology follows these general steps: 

1. Review base year and future year model networks at the project level 
2. Refine base year and future year model networks where errors are identified during review 
3. Complete base and future year scenario model runs 
4. Adjust future year model forecasts using post-processing methodology 
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Figure 1. Corridor and Network Study Areas 
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The 2020 interim year DRCOG planning model was used as a framework for the Action Plan 
base year model. The 2020 roadway network was reviewed and updated in the study area, as 
necessary, to match existing conditions per aerial maps and site visits. The 2020 socioeconomic 
assumptions were reviewed at a high level to identify any egregious errors, with no adjustments 
to the socioeconomic inputs determined to be necessary. Existing traffic count data was 
compiled and factored to year 2020, using historic traffic count data and/or average annual 
growth calculated for the 2020 to 2040 period, for comparison of the future year model outputs 
to the base year model outputs. 

As with all travel demand forecasting models, the DRCOG Focus model cannot be expected to 
provide precise traffic volume forecasts throughout the roadway system due to the complexity of 
the real world and the inherent uncertainty of predicting the future. Per industry practice, the 
model’s traffic volumes were adjusted for each of the model runs, across all levels of PEL study 
process screening, based on actual traffic counts. The methodology of adjustment compared 
the base year model’s predicted traffic volumes to actual traffic counts throughout the project 
area. These comparisons highlighted the expected variation associated with the model’s 
representation of travel conditions along roadways in the region. Future year daily traffic 
forecasts were adjusted based on percentage and absolute differences between the existing 
year model and actual traffic counts, as prescribed in the Transportation Research Board’s 
(TRB) publication NCHRP 765 post-processing adjustment methodology. This method forms 
Step 4 of the above outlined process. 

Household and employment totals and growth projections from year 2020 to year 2040 for the 
DRCOG planning region are illustrated in Table 1. Growth in the region is expected to continue 
to be strong over the next 20 years at about 30% for both households and employment, or 
about 1.3% annually. 

Table 1. Travel Demand Forecasting Lane Use Projections 

Land Use Year 2020 Year 2040 Change 

Households 1,421,000 1,837,400 +416,400 (+29%) 

Employment 1,828,500 2,395,200 +566,700 (+31%) 
Source: DRCOG Focus Model, 2017 
 

The DRCOG planning model was utilized at Level 1 screening to identify regional impacts of 
potential corridor improvements and assess the future demand for the corridor. Screening at 
Level 2A applied post-processed outputs from the TDM to assess corridor-wide conditions, with 
intersection and interchange capacity analysis developed using the Federal Highway 
Administration (FHWA) Capacity Analysis for Planning of Junctions (Cap-X) tool. At Level 2B 
the post-processed TDM forecasted traffic volumes were used to develop corridor and spot 
location capacity analysis using Trafficware’s Synchro v10 capacity analysis software. 
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2.2 Safety Analysis Methodology 
The safety analysis for the Action Plan was conducted using the FHWA Highway Safety Manual 
(HSM) methodology. Further information about the methodology and inputs used to determine 
the baseline/existing conditions is available in the Safety Analysis and Recommendations 
Report (September 2020), which is included as Appendix H of the Corridor Conditions Report 
(CDOT, 2020). 

2.3 Overview of Alternatives Evaluation Process 
Through the Santa Fe PEL study process, numerous concepts to improve traffic operations, 
safety, and multimodal mobility were considered and evaluated through a multi-step evaluation 
process: 

1. Level 1 Purpose and Need Screening 

Reasonable and feasible concepts evaluated qualitatively against the Purpose and Need. Travel 
demand modeling tasks were undertaken, however as a primarily qualitative evaluation, no 
detailed operational or safety analysis was completed for Level 1 screening. Concepts at this 
level generally featured a broad spectrum of: 

• Cross-sections 
• Roadway classification 
• Intersection/Interchange types 
• Multimodal treatments 
• Technology concepts 

2. Level 2 Comparative Screening 

The Level 2 screening utilized a two-stage process to cross-cut location-specific and corridor-
wide options. At Level 2A qualitative and quantitative traffic and safety metrics were developed 
for evaluation of options. At Level 2B a complete quantitative analysis was undertaken for traffic 
and safety metrics:  

• Level 2A – Infrastructure Options. At this level, options were more location-specific within 
the following categories: 

o General classification and cross-sections 
o Spot locations 
o Intersections/Interchanges 
o Multimodal 

• Level 2B – Corridor Alternatives. At this level, the results from Level 2A were applied to 
develop packaged corridor alternatives with a common theme base. The Level 2B themes 
were: 

o Theme 1: Safety and Operations 
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o Theme 2: Corridor Access Focus 
o Theme 3: Premium Multimodal 
o Theme 4: Adaptability/Flexibility 

From a traffic operations and safety perspective, the alternatives were developed/informed at 
each level by the identified issues observed on the corridor on the existing conditions analysis. 
The primary concerns identified in the Corridor Conditions Report (CDOT, 2020) were 
intersection-related crashes and overall crash rate, peak period travel times and travel time 
reliability, and congestion bottlenecks due to delay at major intersections. 

3. No Action Alternative 
Common across all levels of screening, the No Action represents what would happen if no 
improvements were made to the Santa Fe study corridor. This alternative represents the 
baseline conditions against which the other options and alternatives are compared. The No 
Action does include the following roadway improvements along the corridor from the Fiscally 
Constrained Regional Transportation Plan: 

• I-25 and Alameda Avenue Improvements (DRCOG TIP) 
o Interchange reconstruction with new bridge over South Platte River 
o Local street improvements to Lipan Street 
o Pedestrian and bicycle facility improvements and grade-separated South Platte River 

Greenway path 
• Kentucky Bridge over South Platte and New Santa Fe Signal (privately funded) 
• Pedestrian/Bicyclist Bridge at Jewell Avenue (Denver Capital Improvement Program) 

o Grade-separated pedestrian/bicycle bridge over Santa Fe  
• Dartmouth Sidewalks Santa Fe to Zuni (Safer Main Streets grant for Englewood) 
• Oxford Avenue Pedestrian/Bicyclist Bridge (DRCOG TIP) 

o Grade-separated pedestrian/bicycle bridge over Oxford Avenue east of Santa Fe  
• Mineral Avenue Quadrant Road at Santa Fe (DRCOG TIP) 
• Mineral Mobilityshed Improvements (DRCOG TIP) 

o Pedestrian/bicyclist improvements east of Santa Fe 
• New Traffic Signal on Santa Fe south of Mineral (privately funded) 
• County Line Road at Santa Fe Intersection Improvements (DRCOG TIP) 
• US 85 Highlands Ranch Parkway to County Line Road Improvements (DRCOG TIP) 
• Santa Fe widening from 4 to 6 lanes 

o Replacement and widening the US 85 bridge over C-470, including adding a 
pedestrian/bicyclist trail across C-470 

o New and improved signal interconnection and ITS infrastructure 
o Grade separation of the C-470 trail and High Line Canal trail under US 85 
o Transit stop enhancements 

Projects near the corridor that were included in the 2040 No Action TDM network: 
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• Dartmouth Ave at Platte River Drive Intersection Improvements (Englewood HSIP) 
• US 285 and Federal Ramp Widening (CDOT) 
• Hampden & Broadway Interchange Improvements (DRCOG TIP) 
• Broadway Intersection Improvements in Littleton (Littleton) 

o Safety and capacity improvements for vehicular and multimodal movements 
o Traffic signal upgrades 

• Platte Canyon Drive Intersection Improvements (Littleton) 
o Safety and capacity improvements at Bowles and Mineral 

• US 85 Titan Road to Highlands Ranch Parkway (DRCOG Regional Transportation Plan 
2025-2034) 
o Santa Fe widening from 4 to 6 lanes 
o Intersection improvements at County Line Road  

A regional snapshot of the network performance is provided by vehicle miles traveled (VMT) 
and vehicle hours traveled (VHT) in the DRCOG region. Table 2 illustrates the regional growth 
in VMT and VHT from the base year 2020 model to the 2040 No Action model (raw model data). 
From 2020 to 2040, daily VMT and VHT is projected to increase by 30% and 36%, respectively. 

Table 2. 2020 Base & 2040 No Action – Regional VMT & VHT 

Model Output Metric Base Year 2040 No Action 

VMT / VHT +/- vs Base Year 

VMT 85,271,900 111,028,500 +25,756,600 (+30%) 

VHT 2,403,200 3,260,900 +857,700 (+36%) 
Source: DRCOG Focus Model, 2017 
 

4. Level 1 Purpose and Need Screening 
The DRCOG planning model was utilized to provide a high-level assessment of the regional 
significance of the Santa Fe Drive corridor under a range of corridor capacity scenarios. Model 
runs were completed for the following scenarios: 

1. 2040 No Action, mix of arterial and expressway facility types (2040 Base) 

2. 2040 Base scenario plus one additional lane on Santa Fe Drive (2040+1Ln) 

3. 2040 Base scenario with Santa Fe Drive upgraded to an expressway facility type corridor-
wide (2040+Expwy) 

4. 2040 Base scenario with Santa Fe Drive upgraded to an interstate facility type corridor-wide 
(2040+Interstate) 

5. 2040 Base scenario plus one additional lane on Santa Fe Drive AND upgraded to an 
interstate facility type corridor-wide (2040+MaxCap) 
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Regional model statistics were extracted as raw data for each scenario directly from the 
DRCOG model. Table 3 and Figure 2 illustrate the change in regional VMT, VHT, average 
speed, and vehicle hours of delay (VHD) for each of the Level 1 scenarios compared to the 
2040 No Action (2040 Base) scenario. 

The scenario that adds a travel lane and retains the existing facility type (2040+1Ln) resulted in 
the smallest improvements to regional VMT, VHT, speed and VHD. Maintaining existing lanes 
and upgrading the facility to Expressway throughout (2040+Expwy) resulted in slightly greater 
declines in VHD and VHT than the 2040+1Ln scenario, and a much greater decline in VMT at 
just under 130,000 miles. The 2040 Interstate scenario is the only scenario that caused an 
increase in regional VMT at over 136,000 miles, though it does result in improvements to VHT, 
VHD, and speed. The 2040+MaxCap scenario with additional lanes and Interstate facility type 
resulted in the greatest decrease in regional VMT and VHT with a drop of nearly 370,000 miles 
and nearly 50,000 hours driving when compared to the 2040 No Action. This scenario also 
exhibits the greatest improvement in average speed by 0.4 miles per hour (MPH) and greatest 
reduction in vehicular delay at over 27,000 hours daily. 

Table 3. 2040 Level 1 Build Scenarios – Metrics Compared to 2040 No Action 

Regional Statistic 
Change 

2040 + 1 Lane 2040 + Expwy 2040 + 
Interstate 

2040 + MaxCap 

VMT +/- -10,300 -129,500 136,900 -356,700 

VHT +/- -3,700 -7,900 -15,400 -49,300 

Speed (mph) +/- 0.0 0.0 +0.2 +0.4 

VHD +/- -2,990 -3,630 -7,360 -27,450 
Source: DRCOG Focus Model, 2017 
 

Figure 2. 2040 Level 1 Build Scenarios – Regional VMT & VHT Savings vs No Action 
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2040 daily traffic volume forecasts were developed for Santa Fe Drive, for the above-described 
Level 1 scenarios. The forecasted volumes were post-processed as described in the Traffic 
Analysis methodology above, and are illustrated in Table 4 and Figure 3. 

Comparing the 2020 Base to the 2040 No Action, daily traffic volumes are projected to grow 
between 7% and 39% along Santa Fe. Volumes are projected to increase by 7 to 9% north of 
Belleview (0.3% to 0.5% annually), 8% to 18% (0.5% to 0.8% annually) between Belleview and 
the southbound flyover ramp to EB C-470, and 18% to 39% (0.8% to 1.7% annually) south of 
the C-470 southbound flyover ramp. 

Table 4. Santa Fe Drive Daily Traffic Volumes and Growth – Level 1 Screening 

 
Source: DRCOG Focus Model, 2017 

Figure 3. Santa Fe Drive Daily Traffic Volume Forecasts – Level 1 Screening 

 
Source: DRCOG Focus Model, 2017 
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The 2040 Action scenarios result in increased corridor traffic volumes compared to the 2040 No 
Action, with a wide range of volumes dependent upon the type of improvement: 

• 2040 + 1 Lane – This scenario results in relatively low growth in volumes compared to the 
2040 No Action ranging from 6,000 to 17,000 additional daily vehicles (7% to 27%): 

o North of Bowles: 9,000 to 18,000 vehicles (9% to 24%) 
o South of Bowles: 6,000 to 17,000 vehicles (7% to 27%) 

• 2040 + Expressway – This scenario upgrades Santa Fe to an expressway from C-470 to 
Bowles. No improvements are included north of Bowles. The result is minimal growth in 
volumes north of Bowles while south of Bowles experiences volumes 20% to nearly 50% 
greater than the 2040 No Action: 

o North of Bowles: 0 to 6,000 additional vehicles (0% to 8%) 
o South of Bowles: 16,000 to 30,000 additional vehicles (20% to 47%) 

• 2040 + Santa Fe Interstate – This alternative upgrades Santa Fe to an interstate facility 
throughout the corridor (north of Bowles improves from an expressway while south of Bowles 
improves from a major arterial). The result is a large change in traffic volumes throughout the 
corridor. 

o North of Bowles: 39,000 to 55,000 additional vehicles (39% to 77%) 
o South of Bowles: 50,000 to 86,000 additional vehicles (61% to 135%) 

• 2040 + Maximum Capacity – This alternative upgrades Santa Fe to an interstate facility and 
adds a general purpose lane throughout the corridor. The result is traffic volumes of 
approximately 50% to 100% greater in the northern half of the corridor and volumes more 
than doubling in the southern half of the corridor. 

o North of Bowles: 50,000 to 78,000 additional vehicles (47% to 109) 
o South of Bowles: 56,000 to 112,000 additional vehicles (68% to 176%) 

The travel demand results for these scenarios strongly suggest there is unmet demand that 
travels on alternate routes, traveling to alternate destinations, or not making the trip at all under 
the 2040 No Action alternative. Increased capacity through additional lanes and/or improved 
facility types results in substantial volume increases throughout the corridor, in particular to the 
south of Bowles. 

4.1 Screenline Analysis 
A screenline analysis, assessing the effect on adjacent corridor travel, was performed for the 
Action Plan to better understand the effect that improvements to the Santa Fe corridor would 
have on travel patterns regionally. One screenline north of US 285 and one north of Aspen 
Grove considered major north-south arterials and highways from C-470 on the west to I-25 on 
the east. The analysis was based upon daily traffic volumes directly from the travel demand 
models; no post-processing was performed. 
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4.1.1 Screenline North of US 285 
Figure 4 illustrates the shift in daily volumes on parallel facilities north of US 285 (Hampden 
Avenue) under each of the scenarios compared to the 2040 No Action model. 

Figure 4. Screenline North of US 285 –Volumes vs 2040 No Action 

 
Source: DRCOG Focus Model, 2017 
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4.1.2 Screenline North of Ken Caryl/Aspen Grove/Dry Creek 
Figure 5 illustrates the shift in daily volumes on parallel facilities north of Ken Caryl Avenue, 
Aspen Grove, and Dry Creek Road under each of the Build scenarios compared to the 2040 No 
Action model. 

Figure 5. Screenline North of Ken Caryl/Aspen Grove/Dry Creek – Volumes vs 2040 No Action 

 
Source: DRCOG Focus Model, 2017 

As with the screenline north of US 285, of the north-south parallel arterials, Broadway benefits 
the most from capacity improvements to Santa Fe Drive, especially under the 2040 + Santa Fe 
Interstate and the 2040 + Max Capacity scenarios. Traffic volumes along Broadway are 
projected to decrease between 4% and 22% depending on the scenario. Platte Canyon Road 
and Wadsworth Boulevard receive the next greatest benefit amongst parallel arterials. Platte 
Canyon Road, which has lower total volumes, sees a reduction of between 5% and 50% while 
Wadsworth Boulevard decreases between 2% and 14%, depending on the scenario. 

Both C-470 and I-25 experience volume decreases under the Build scenarios, especially under 
the 2040 + Santa Fe Interstate and the 2040 + Max Capacity scenarios. C-470 see reductions 
up to 9% while I-25 volumes decrease by up to 4%. 

5. Level 2A Screening Analysis 
At Level 2A, options were screened for traffic conditions and crash reduction based on both 
qualitative and quantitative data. These screened options were refined from the Level 1 effort 
and categorized by Corridor Classification / Cross-Section, Spot Location Improvements, and 
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Intersection / Interchange Options. The complete list of options evaluated is provided in 
Appendix D of the Action Plan. Crash reduction estimates and methodology at Level 2A are 
provided in Attachment A to this report. 

5.1 Roadway Elements – Corridor Classification / Cross-Section 
Operational analysis of corridor-wide classification and cross-section options was completed 
using the DRCOG planning model, with new model runs performed for each Level 2A scenario. 
The regional model was adjusted from the base model for number of travel lanes and facility 
type on Santa Fe Drive to reflect each of the corridor-wide options. The Level 2A analysis took a 
similar yet more refined approach to that detailed above for the Level 1 screening. Model runs 
were completed for the following scenarios: 

1. R0 – 2040 No Action: mix of arterial and expressway facility types  

2. R1 – 2040 Expressway: conversion to expressway facility type with conversion of the 
existing high-occupancy vehicle (HOV) lanes to general purpose use  

3. R2 – 2040 Expressway, Managed Lane (ML) At-Grade: conversion to expressway facility 
type with conversion of the existing HOV lanes to enhanced managed lanes 

4. R3 – 2040 Expressway, Managed Lane Grade-Separated: conversion to expressway 
facility type with conversion of the existing HOV lanes to enhanced managed lanes with 
grade separation at intersections 

5. R4 – 2040 Freeway with Managed Lane: conversion to interstate facility type with 
conversion of the existing HOV lanes to enhanced managed lanes 

2040 daily traffic volume forecasts were developed for Santa Fe Drive, for the above-described 
Level 2A scenarios. The forecasted volumes were post-processed as described in the Traffic 
Analysis methodology above and are illustrated in Table 5 and Figure 6. Scenario R2 and R3 
were modeled as a single ‘expressway with managed lane’ scenario due to the methods of the 
DRCOG planning model.  

Table 5. Santa Fe Drive Daily Traffic Volumes – Level 2A Corridor/Cross-Section 

 

+/- % +/- % +/- %
Mississippi       108,170        110,370          2,200 2%        110,330          2,160 2%        152,570        44,400 41%
Florida       106,190        108,920          2,730 3%        108,540          2,350 2%        154,710        48,520 46%
Iowa       103,470        105,640          2,170 2%        105,350          1,880 2%        149,000        45,530 44%
Evans         98,020          99,850          1,830 2%          99,410          1,390 1%        146,050        48,030 49%
Dartmouth         97,850        100,000          2,150 2%          99,300          1,450 1%        142,920        45,070 46%
Hampden         93,670          96,570          2,900 3%          95,800          2,130 2%        139,140        45,470 49%
Oxford         83,700          88,290          4,590 5%          87,460          3,760 4%        133,850        50,150 60%
Belleview         78,040          84,840          6,800 9%          84,590          6,550 8%        132,860        54,820 70%
Prince         71,000          79,730          8,730 12%          78,760          7,760 11%        126,590        55,590 78%
Bowles         71,590          81,030          9,440 13%          79,940          8,350 12%        128,040        56,450 79%
Church         62,960          78,330        15,370 24%          77,190        14,230 23%        122,890        59,930 95%
Mineral         63,750          79,120        15,370 24%          77,980        14,230 22%        123,680        59,930 94%
County Line         60,200          75,570        15,370 26%          74,430        14,230 24%        120,130        59,930 100%

Expressway 
(With ML)

Change vs No Action Change vs No ActionFreeway 
(with ML)

Santa Fe
North of:

2040 No 
Action

Expressway 
(no ML)

Change vs No Action
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Figure 6. Santa Fe Drive Daily Traffic Volume Forecasts – Level 2A Screening 

 

Consistent with the Level 1 analysis, the 2040 Action scenarios at Level 2A result in increased 
corridor traffic volumes compared to the 2040 No Action, with a wide range of volumes 
dependent upon the type of improvement: 

• R1, Expressway without Managed Lane – This scenario results in relatively low growth in 
volumes compared to the 2040 No Action ranging from 2,000 to 15,000 additional daily 
vehicles (2% to 26%) 

• R2 and R3, Expressway with Managed Lane – Similar to scenario R1, the expressway with 
managed lane scenarios result in relatively low growth in volumes compared to the 2040 No 
Action ranging from 1,500 to 14,000 additional daily vehicles (1% to 24%) 

• R4, Freeway with Managed Lane – This scenario upgrades Santa Fe to an interstate facility 
throughout the corridor. The result is a large change in traffic volumes from No Action 
ranging from 44,000 to 60,000 additional daily vehicles (50% to 100%). 

The forecasted volume throughput summarized in Table 5 was utilized to estimate roadway 
capacity for each scenario. Approximate typical lane capacities by lane type were developed 
using the TRB publication NCHRP 825 planning guide to highway capacity and applied to the 
forecasted volumes to determine a volume-to-capacity (v/c) ratio that indicates a level of 
congestion that could be anticipated for each scenario. Additional qualitative criteria identified 
for the screening process included flexibility to variations on traffic volume. Average travel 
speed and assessment of the change in screenline traffic volume was obtained from the 
DRCOG planning model runs and used to assist in this determination of flexibility. Corridor 
scenario results are summarized in Table 6. 
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5.2 Intersections/Interchanges 
Intersection and interchange options identified for screening at Level 2A were analyzed using 
the FHWA’s Capacity Analysis for Planning of Junctions (Cap-X) Tool. The tool is used to 
evaluate a variety of intersection and interchange designs using the method of critical lane 
volume summation to provide capacity assessment at the planning level. Each location was 
assessed to maintain consistency in construction impacts and proposed footprint across each of 
the proposed options.  

Results are presented in Table 7 with the analysis focused on the operations on Santa Fe Drive. 
An estimated v/c ratio was identified for the northbound and southbound movements, and a 
corresponding estimation of travel time reliability determined. Interchange options represent the 
greatest benefit to Santa Fe Drive traffic operations by removing signal delay from the corridor. 
At many locations alternative intersection configurations such as quadrant roads and continuous 
flow intersections (CFI) offer operational benefits to Santa Fe Drive traffic by reducing signal 
delay. 
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Table 6. Santa Fe Drive Corridor Analysis Results – Level 2A Screening 

 

 

 

Throughput 
(veh/day)

Daily
V/C

PM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

AM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

PM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

AM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

PM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

AM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

PM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

AM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

PM Peak 
Hr V/C

Throughput 
(veh/day)

Daily
V/C

AM Peak 
Hr V/C

52,750 1.03 1.27 53,440 1.04 1.24 55,070 1.01 1.24 53,850 0.98 1.17 55,000 1.07 1.33 53,540 1.04 1.24 55,000 0.91 1.13 53,540 0.89 1.05 80,440 0.83 1.03 74,270 0.77 0.91

49,680 0.97 1.20 48,170 1.28 1.52 51,010 0.93 1.15 48,990 1.19 1.42 50,650 0.99 1.22 48,650 1.29 1.54 50,650 0.84 1.04 48,650 0.81 0.96 71,930 0.74 0.92 70,990 0.73 0.87

39,470 1.05 1.30 38,570 1.03 1.22 43,170 1.05 1.30 41,670 1.02 1.21 42,980 1.14 1.41 41,610 1.11 1.31 42,980 0.92 1.14 41,610 0.89 1.06 64,980 0.92 1.13 67,880 0.96 1.14

32,670 1.19 1.48 31,120 1.14 1.35 42,370 1.03 1.28 36,790 0.90 1.06 41,560 1.10 1.37 36,460 0.97 1.15 41,560 0.89 1.10 36,460 0.78 0.93 61,430 0.87 1.07 62,290 0.88 1.04

31,790 0.77 0.96 28,410 1.04 1.23 41,230 1.00 1.24 34,080 0.83 0.99 40,420 1.07 1.33 33,750 0.90 1.07 40,420 0.87 1.07 33,750 0.72 0.86 52,190 0.74 0.91 52,070 0.73 0.87

Santa Fe Corr

Subarea

Region

Santa Fe Corr

Subarea

Region

Santa Fe Corr

Subarea

Region

North Half*

South Half**

South of Corr***

Screenlines: Parallel roads include C-470, I-25, and north-south arterials (mostly principal arterials) in between C-470 and I-25
* "North Half" Screenline: North of US 286
** "South Half" Screenline: North of Ken Caryl / Aspen Grove / Dry Creek
*** "South of Corr" Screenline: South of Trailmark / Highlands Ranch Pkwy / McArthur Ranch / Ridgegate
~average speed / speed limit x 1.1 for at-grade ML or 1.2 for grade-separated ML

Corridor
Location

NO ACTION (INCL HOV)
EXPRESSWAY

FREEWAY WITH MANAGED LANE
NO MANAGED LANE MANAGED LANE AT GRADE MANAGED LANE GRADE SEPARATION

Southbound Northbound Southbound Northbound

North of Florida

North of Dartmouth

North of Belleview

South of Church

South of Mineral

Southbound NorthboundSouthbound Northbound Southbound Northbound

VMT

834,100 963,400 950,700 950,700 1,397,800

2,692,600 2,801,500 2,790,600

VHT

26,510 28,980 28,610 28,610

2,790,600 3,149,800

106,650,600 106,734,100 105,989,600 105,989,600 106,905,600

30,230

100,820 102,460 102,240 102,240 100,290

2,962,680 3,007,680 2,985,170 2,985,170 2,999,620

31.4

36.0 35.5 35.5 35.5 35.6

Avg
Spd 

(mph)

31.5 33.2 33.2 33.2 46.2

26.7 27.3 27.3 27.3

Loc

SCREENLINES

Parallel Roads

%+/-

vs 2040 NA
Daily Volume

Parallel Roads

-1.3%-4,900

-20,400

-400

683,200

616,100

262,200

688,100

636,500

262,600

678,900

612,200

261,100

Parallel Roads

Daily Volume
vs 2040 NA

+/- %

-0.7%

-3.2%

-0.2%

-9,200 -1.3%

612,200 -24,300 -3.8%-3.8%

-0.6%

-9,200

-24,300

-1,500

Daily Volume

261,100 -1,500 -0.6%

Parallel Roads

Daily Volume
vs 2040 NA

+/- %

654,400 -33,700 -4.9%

591,900 -44,600 -7.0%

263,700 1,100 0.4%

Parallel Roads

Daily Volume
vs 2040 NA

+/- %

678,900
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Table 7. Santa Fe Drive Intersection/Interchange Analysis Results – Level 2A Screening 

 

LOCATION LEVEL 2A OPTION
SANTA FE 

OPERATIONS (V/C)
SANTA FE TRAVEL TIME 

RELIABILITY
NOTES AND ASSUMPTIONS

Signal Timing Modfications (NBL) 1.38 Low Negligible change due to very low NBL demand

No Action 1.38 Low Note - WBR is limiting v/c

SBL CFI 1.22 Low Note - WBR is limiting v/c

2x SB Left Turn Lanes 1.36 Low Note - WBR is limiting v/c

No Action 1.21 Low

Quad Road (SW or SW+NW) 0.89 Moderate Analysis assumes extended SBR through main intersection (capacity improvement)

SPUI Interchange No Signal High

Tight Diamond Interchange No Signal High

No Action 0.86 Moderate

Channelized T 0.86 Moderate Improves NB though only. Still presents delay for SB through traffic

Channelized T, SB Grade Separated 0.27 High

NB Left CFI 0.83 Moderate

No Action 0.83 Moderate

Channelized T 0.83 Moderate Improves NB though only. Still presents delay for SB through traffic

Channelized T, SB Grade Separated 0.10 High

NB Left CFI 0.80 Moderate

No Action 0.84 High Very low side street volumes

Close West Leg, Chanelized T 0.82 High

Quad Road (SE) 0.76 High

Quad Road with Sumner St 0.76 High

No Action 1.10 Low

EBL CFI 0.96 Low

NBL/SBL CFI 0.92 Moderate

Quad Road (NW) 0.85 Moderate Analysis assumes extended NBL through main intersection (capacity improvement)

Folded Diamond (West) No Signal High No Signals on Santa Fe

Close Access Slight improvement on Santa Fe

Improved RI/RO Slight improvement on Santa Fe

No Action 0.93 Low

Split Diamond w/ Belleview No Signal High Assume similar to Belleview diamond 

RI/RO, No Signal No Signal High

Additional Lanes NB & EB/WB 0.85

Remove Lefts (via Belleview) 0.93 Low

No Action No Signal High No Signals on Santa Fe

Add U-turns (close access Bellview to Union) No Signal High No Signals on Santa Fe

SPUI Interchange w/ Prince Connections No Signal High No Signals on Santa Fe

Diamond Interchange w/ Prince Connections No Signal High No Signals on Santa Fe

No Action 1.06 Low

Channelized T 0.82 Moderate Improves NB though only. Still presents delay for SB through traffic

Channelized T, SB Grade Separated 0.17 High No delay to NB or SB through raffic

No Action 1.26 Low

NBL/SBL CFI 0.90 Moderate

Quad Road (SW) 0.88 Moderate Analysis assumes extended SBR through main intersection (capacity improvement)

SPUI Interchange No Signal High

Tight Diamond Interchange No Signal High No Signals on Santa Fe

No Action 1.38 Low South intersection performs worst (1.38 v/c)

Tight Diamond Interchange No Signal High No Signals on Santa Fe

SPUI Interchange No Signal High No Signals on Santa Fe

Folded Diamond (West) No Signal High No Signals on Santa Fe

No Action 1.36 Low With lanes per the cross-section alternative

Additional NB/SB Lanes 0.86 Moderate This is lanes ADDITIONAL to the cross-section designs

Quad Road (SW+NW) 0.92 Moderate Analysis assumes extended NBL through main intersection (capacity improvement)

CFI 0.95 Moderate

SPUI Interchange No Signal High

Interchange (Assume Tight Diamond) No Signal High No Signals on Santa Fe

Evans Ave Interchange Reconstruction Assume no change for traffic operations

Close Access Slight improvement on Santa Fe

Right-Out Only Slight improvement on Santa Fe

Right-In only Slight improvement on Santa Fe

No Action 0.91 Low

Channelized T 0.73 Moderate Improves SB though only. Still presents delay for NB through traffic

Channelized T, NB Grade Separated 0.25 High

No Action 0.97 Low

Close East leg 0.90

Interchange (incl. Iowa Closure) No Signal High

No Action 1.11 Low

Quad Road (SW+NW) Moderate

Diamond interchange No Signal High

SPUI Interchange No Signal High

Dartmouth Ave

Jewell Ave

Iowa Ave

Florida Ave

Mississippi Ave

Brewery Lane

Church Ave

Bowles Ave

Hampden Ave

Crestline

Prince St

Belleview Ave

Union St

Oxford Ave

County Line Road

Mineral Avenue

Aspen Grove
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6. Level 2B Screening Analysis 
Packaged corridor themes were developed for analysis at Level 2B that focused on solutions 
that can be implemented in the near term. The corridor themes generally consist of upgrades to 
the existing corridor cross-section by improving at-grade intersections, providing bottleneck 
reduction solutions, developing multimodal facility improvements, and access control. Many of 
these upgrades were analyzed independently as part of Level 2A above. Four themes were 
developed for screening, as described below.  

1. Theme 1: Corridor Safety and Operations Focus – improvements that reduce conflicts 
and improve traffic flow 

o Auxiliary lanes 
o Intersections/interchanges providing highest capacity/least conflicts 
o Frontage road options and intersection closures to minimize direct access 
o New multimodal grade separations to reduce conflicts with Santa Fe crossings 
o Additional sidewalk, trail, and bicycle capacity 

2. Theme 2: Corridor Access Focus – improvements that maintain access and improve 
operations for surrounding land use 

o Auxiliary lanes 
o Intersections/interchanges maintaining access 
o No new frontage roads or intersection closures  
o Multimodal improvements with minimal or no property impacts  

3. Theme 3: Multimodal Focus – improvements that prioritize multimodal comfort, safety and 
opportunities 

o No new auxiliary lanes 
o Intersections/interchanges optimizing multimodal crossing 
o Frontage roads providing additional multimodal facilities 

4. Theme 4: Adaptability/Flexibility – improvements that provide flexibility for potential future 
actions 

o add wider shoulders along Santa Fe Drive to improve safety and provide flexibility for 
future improvements/construction  

o Intersections/interchanges adaptable to future upgrades 
o Frontage roads providing additional area for traffic during future construction 
o Multimodal improvements without limiting future Santa Fe right-of-way modifications 

Traffic operations analysis at Level 2B was completed using Trafficware’s Synchro macroscopic 
analysis and optimization software. The software suits the primarily at-grade, signal controlled 
and coordinated corridor that is consistent across all Themes. 2040 forecasted daily traffic 
volumes developed during Level 2A analysis were applied at Level 2B, with the No Action and 
Expressway (with ML) volume sets presented in Table 5 applied to the No Action and Theme 
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analysis respectively. Capacity analysis was conducted for both the AM and PM peak hours. 
Peak hour volumes were developed using the NCHRP 765 iterative methodology applied to the 
daily traffic forecasts developed at Level 2A. 

Each theme was assessed for corridor-wide operational performance. A summary of the No 
Action and theme results is provided in Table 8. With a focus on traffic operations and safety, 
Theme 1 provides the greatest benefit to traffic operations and crash reduction. Theme 2, 
focusing on maintaining access, resulted in the least benefit to traffic operations and crash 
reduction: 

• All Themes reduce travel time over the No Action. Travel time is lowest for Theme 1 and 
highest for Theme 2 

• All Themes reduce vehicular delay over the No Action. Delay reduction is largest under 
Theme 1 and lowest under Theme 2. Theme 1 can accommodate the greatest increase in 
traffic volume over the No Action while maintaining the same travel speed 

• Throughput increases under all themes compared to the No Action 

• The greatest crash reduction is recognized under Theme 1 and Theme 4 

Table 8. Level 2B Screening Corridor Results, No Action and Themes 

 

No Action Safety/Ops Access Multimodal Adapt/Flex
NA T1 T2 T3 T4

Total Travel Time VHT (hr) 2370 1760 2130 1870 1820

Total Miles VMT (mi) 53100 57100 58100 57250 57350

Average Corridor Speed (mph) 22 32 27 31 31

NB Corridor LOS E C D C D

SB Corridor LOS C B C B C

Flexibility* - +16% +9% +10% +11%

Total Travel Time VHT (hr) 2760 1910 2610 2290 2240

Total Miles VMT (mi) 54700 59050 59250 59300 58450

Average Corridor Speed (mph) 20 31 22 26 26

NB Corridor LOS C B B B B

SB Corridor LOS E C E D D

Flexibility* - +11% +2% +5% +4%

No Action Safety/Ops Access Multimodal Adapt/Flex
NA T1 T2 T3 T4
2.94 2.86 2.90 2.87 2.86
1.6% -1.2% -0.1% -1.0% -1.3%

**Million Vehicle Miles Traveled

CORRIDOR RESULTS - TRAFFIC OPERATIONS

AM
 P

EA
K 

PE
RI

O
D

PM
 P

EA
K 

PE
RI

O
D

Crashes per MVMT**
Percent Change in Rate vs Existing

*Capacity available before reaching No Action speeds

CORRIDOR RESULTS - TRAFFIC SAFETY
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7. HOV Lane Evaluation 
An HOV Lane Evaluation White Paper is provided as Attachment A. The paper evaluates 
alternatives for the HOV lane that currently exists on Santa Fe Drive between Bowles Avenue 
and I-25. The alternatives evaluated are illustrated in Figure 1 of the paper and comprise: 

1. Maintain as existing with design and/or operational adjustments 
2. Conversion to a general-purpose lane 
3. Relocate the HOV from the existing left lane to the right lane 
4. Enhanced at-grade managed lanes 
5. Enhanced managed lanes including grade separation at major intersections 
 
The paper provides a discussion of safety, cost, operations, legal barriers and construction for 
each alternative. There are benefits and drawbacks to each alternative and ultimately any 
proposed action is likely to be driven by state policy. A generalized comparison of 
characteristics for each of the five alternatives is provided in Table 11 of the paper. 

8. ITS/Technology Evaluation 
An ITS and Transportation Technology Evaluation White Paper is provided as Attachment B. 
The paper highlights the technologies that are currently operational on the Santa Fe Drive 
corridor and details a range of potential ITS and technology-based strategies that could be 
further implemented on the corridor. The following strategies are discussed and assessed for 
practicality, compatibility, and cost: 

• Traffic Operations Center (TOC) 
• Enhanced Communications Infrastructure 
• Incident Management Plans 
• Traveler Information (Variable Message Signs) 
• Queue Warning Systems 
• Variable Speed Limit Systems 
• Enhanced Pedestrian Detection 

Many of these strategies can be implemented with minimal disruption to traffic, within existing 
right-of-way, and over a relatively short timeframe. These strategies are also highly flexible with 
individual or blended implementation possible depending on need and funding. A complete 
summary of each technology and their benefits is provided in Attachment B. 
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Attachment A.HOV LANE EVALUATION WHITE PAPER 
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